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Gout is a common form of inflammatory 
arthritis characterized by the 
deposition of monosodium urate 
crystals in the synovial fluid of joints 

and other tissues.1 The 2017 Global Burden of Disease 
reported an increasing prevalence and incidence of 
gout in recent years worldwide, including in Southeast 
Asia.2 The age-standardized prevalence and annual 
incidence rates in Southeast Asia in 2017 were 449.3 
and 88.5 cases per 100 000 population, respectively.2 
Despite being a treatable disease,1 there was an increase 
in aged-standardized years lived with disability rate 
with 14 cases per 100 000 persons in 2017.2

One of the complications of untreated or 
poorly-controlled gout is tophi formation, which 
is a consequence of long-standing hyperuricemia.1,3 
It can lead to joint deformity, chronic pain, and 

functional disability, and seriously impact patients’ 
quality of life. The recommended target serum 
uric acid (sUA) level in the presence of tophi is  
< 300 µmol/L,4,5 which is lower compared to non-
tophaceous gout. Several factors associated with 
tophaceous gout have been studied and identified.6,7 
However, most studies on gout were conducted in 
developed countries. We conducted this study to 
investigate the factors associated with tophaceous 
gout in primary care settings in an urbanized state in 
a developing country.8

M ET H O D S
We conducted a cross-sectional study in 20 
government primary care clinics from July to 
October 2019. Patients diagnosed with gout by the 
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A B S T R AC T
Objectives: Gout is a treatable disease. A complication of untreated or poorly-controlled 
gout is tophi formation. We conducted this study to investigate the associated factors of 
tophaceous gout among patients who attended 20 primary care clinics in Selangor, an 
urbanized state in Malaysia.  Methods: We conducted a cross-sectional study from July 
to October 2019 that included all patients with gout who attended the clinics. Data 
on clinical demographics and laboratory results were collected. Comparison between 
tophaceous and non-tophaceous groups was performed using descriptive analysis. Results: 
A total of 421 patients with gout were involved in this study, 83 (19.7%) patients had 
visible tophi and were categorized into the tophaceous group, while the other 338 (80.3%) 
patients were categorized into the non-tophaceous group. The majority of patients 
were male with a mean age of 57.6±12.8 years. Three factors found to be significantly 
associated with tophaceous gout were age at symptom onset [tophaceous (45.6±13.3 
years) vs. non-tophaceous (49.7±13.9 years), p = 0.026], mean disease duration of 
gout [tophaceous (105.2±92.6 months) vs. non-tophaceous (77.6±88.6 months),  
p = 0.013], and baseline serum uric acid level [tophaceous (622.3±129.1 µmol/L) vs. 
non-tophaceous (582.6±102.3 µmol/L), p = 0.021].  Conclusions: Tophaceous gout is 
associated with longer disease duration, higher baseline serum uric acid level, and younger 
age at symptoms onset. Hence, early initiation of urate-lowering therapy with a treat-to-
target approach is crucial to prevent tophi formation.
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primary care doctors that attended the clinics during 
the study period were included.

Patient’s characteristics (gender, ethnicity, 
age, age of symptoms onset, duration of gout, 
family history, smoking history, presence of tophi, 
comorbidities, height, and weight) and laboratory 
data (baseline sUA and current serum creatinine) 
were collected. The presence of tophi was determined 
through physical examination by the primary care 
doctors. Body mass index was calculated by dividing 
the weight in kilograms by the height in meters 
squared. Creatinine clearance was calculated using 
the Cockcroft-Gault formula.

Statistical analysis was performed with SPSS 
Statistics (IBM Corp. Released 2013. IBM SPSS 
Statistics for Windows, Version 22.0. Armonk, 
NY: IBM Corp.). Descriptive statistics were used 
to describe the clinical variables. The patients were 

divided into two groups, tophaceous and non-
tophaceous groups. Comparison between the two 
groups were analyzed using chi-square and Fisher’s 
exact test for categorical variables and student’s t-test 
for continuous variables. A significant p-value was 
set at < 0.05. From our data, percentage of missing 
variables ranged from 0.5–37.8%. The highest 
proportion of missing variables were baseline 
estimated glomerular filtration rate (eGFR) and 
baseline sUA. Written consent was taken from all 
patients. Ethical approval was obtained from the 
Medical Research and Ethics Committee, Ministry 
of Health Malaysia (ID: NMRR-18-3290-45183).

R E SU LTS
A total of 421 gout patients participated in this 
study. The majority (90.4%) were male. The mean 

Table 1: Comparison between tophaceous and non-tophaceous groups.

Variables Patients
n

Tophaceous
n (%)

Non-tophaceous
n (%)

p-value

Gender 419
 Male 350 75 (90.4) 275 (81.8) 0.061#

Female 69 8 (9.6) 61 (18.2)

Ethnic group 415
Malay 319 63 (75.9) 256 (77.1) 0.816#

Non-Malay 96 20 (24.1) 76 (22.9)
Age, mean ± SD, years 417 56.7 ± 12.4 57.8 ± 12.9 0.458*
Age at symptom onset, mean ± SD, years 353 45.6 ± 13.3 49.7 ± 13.9 0.026*
Disease duration, mean ± SD, months 415 105.2 ± 92.6 77.6 ± 88.6 0.013*

Family history of gout 408
Yes 139 33 (41.8) 106 (32.2) 0.108#

No 269 46 (58.2) 223 (67.8)

Comorbidities 421
Hypertension 341 66 (79.5) 275 (81.8) 0.701#

Hyperlipidemia 281 49 (59.0) 232 (68.6) 0.096#

Diabetes mellitus 184 33 (39.8) 151 (44.7) 0.468#

Ischemic heart disease 42 6 (7.2) 36 (10.7) 0.347#

Heart failure 11 0 (0.0) 11 (3.3) 0.132$

Stroke 15 3 (3.6) 12 (3.6) 1.000$

BMI, mean ± SD, kg/m2 389 29.5 ± 5.2 30.1 ± 5.9 0.450*
Baseline sUA, mean ± SD, µmol/L 262 622.3 ± 129.2 582.6 ± 102.3 0.021*
Recent eGFR, mean ± SD, mL/min/1.73m2 262 59.3 ± 25.8 65.0 ± 35.6 0.789*

≤ 60 151 33 (61.1) 118 (56.7) 0.562#

> 60 111 21 (38.9) 90 (43.3)

On Allopurinol 411
Yes 310 67 (80.7) 243 (74.1) 0.090#

No 101 16 (19.3) 85 (25.9)

BMI: body mass index; sUA: serum uric acid; eGFR: estimated glomerular filtration rate. 
*p-values were calculated using Student’s t-test; #chi-square test; $Fisher’s exact test. 
 Due to missing data, the percentage or mean was calculated based on available data for each variable.
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age was 57.6±12.8 years, ranging between 23 and 
89 years. The mean age of symptoms onset was 
48.9±13.8 years, while the mean disease duration 
was 82.9±89.9 months. Of 415 patients who 
declared their ethnicity, 75.9% were Malay. The most 
frequent comorbidities found among 421 patients 
were hypertension in 341 (81.0%), hyperlipidemia in 
281 (66.7%), and diabetes mellitus in 184 (43.7%).

Eighty-three (19.7%) patients were categorized 
into the tophaceous group, while the other 338 
(80.3%) patients were categorized into the non-
tophaceous group. The mean age of gout symptom 
onset was earlier in the tophaceous group compared 
to the non-tophaceous group (45.6±13.3 years 
vs. 49.7±13.9 years, p = 0.026). The mean disease 
duration of gout was also longer in the tophaceous 
group compared to the non-tophaceous group 
(105.2±92.6 months vs. 77.6±88.6 months, 
p = 0.013). The percentage of patients with 
comorbidities such as hypertension, hyperlipidemia, 
diabetes mellitus, ischemic heart disease, and stroke 
were similar between the two groups.

Baseline sUA levels were available in 262 
(62.2%) patients (49 tophaceous and 213 non-
tophaceous). The mean baseline sUA was higher in 
tophaceous compared to the non-tophaceous group 
(622.3±129.2 µmol/L vs. 582.6±102.3 µmol/L,  
p = 0.021). Calculation of current eGFR was 
performed for 262 patients (54 tophaceous and 
208 non-tophaceous) whose serum creatinine was 
available. Of 262 patients, 151 (57.6%) had eGFR 
of ≤ 60 mL/min/1.73m2; of 151, 33 (21.9%) were in 
tophaceous group and 118 (78.1%) were in the non-
tophaceous group. The comparison of mean eGFR 
between these two groups was similar [Table 1].

D I S C U S S I O N
Our study was conducted in government primary care 
clinics in Selangor, an urbanized and the most populous 
state in Malaysia, to investigate the factors associated 
with tophaceous gout. Tophus is an organized chronic 
inflammatory granulomatous state in response to 
monosodium urate crystals, in which both innate and 
adaptive immune systems are involved.1 Prolonged 
hyperuricemia state may lead to tophi formation as a 
consequence of tissue or joint deposition of uric acid. 
In our cohort, sUA level was found to be significantly 
higher in tophaceous group, which was parallel with 
findings in the Chinese, European, and USA cohort.6,7

In this study, patients with tophaceous gout 
developed gout symptoms at a younger age 
compared to patients with non-tophaceous gout. 
Similarly, Ma et al6 also reported a younger age of 
symptom onset in patients with tophaceous gout, 
although this association became non-significant 
after multivariate analysis.6 An observational study 
showed no association between early- and late-
onset gout in tophi formation.9 However, large 
cohort studies identified that longer gout duration 
was significantly associated with tophi formation,6,7 
which was consistent with our study. Interestingly, 
this association was not seen in a community-based 
study in New Zealand,10 a country with the highest 
prevalence and incidence of gout globally.2

Several studies had demonstrated that the elderly 
or older age group was associated with tophaceous 
gout,7,10,11 which was not found in our study. This 
may be due to the earlier initiation of urate-lowering 
therapy in our cohort. There are controversial 
results between the association of tophaceous gout 
and cardiovascular disease (CVD). Gancheva et 
al12 reported that tophaceous gout was associated 
with the progression of arteriosclerotic-type vessel 
changes using carotid doppler US, compared to 
asymptomatic hyperuricemia and non-tophaceous 
gout. On the other hand, Dalbeth et al10 reported no 
significant difference in CVD when comparing tophi 
and non-tophi gout patients. In the current study, 
we did not find any significant difference in either 
CVD or CV risk factors, including obesity, between 
tophaceous and non-tophaceous gout. These can be 
explained by the high prevalence of CV risk factors, 
specifically diabetes mellitus, hypertension, and 
obesity in the Malaysian population, regardless of 
gout diagnosis.13–15

More importantly, although no significant 
differences in CV risk factors were found between 
tophaceous and non-tophaceous gout, there was 
a higher prevalence of CV risk factors among our 
gout patients compared to the general population,16 
which was parallel with other studies.17,18 Based  
on the National Health and Morbidity Survey 
2019,16 the prevalence of hypertension, diabetes 
mellitus, obesity, and hyperlipidemia among the 
Malaysian population were 30.0%, 18.3%, 33.7%, 
and 38.1%, respectively. In our patient cohort, 
the prevalence of hypertension, diabetes mellitus, 
obesity, and hyperlipidemia were 81.0%, 43.8%, 
62.5%, and 66.7% respectively.
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Renal impairment is  associated with 
hyperuricemia due to under excretion of uric acid.19 
This may lead to a higher uric acid burden, which 
predisposes to tophi formation. Some studies had 
reported chronic kidney disease as a risk factor 
for gouty tophi,7,10,12 although a Chinese cohort 
study showed a different result.6 The presence of 
multiple comorbidities, which contributed to renal 
impairment in both tophaceous and non-tophaceous 
gout in this study, may explain the absence of 
significant association between eGFR levels and 
presence of tophi.

A genetic polymorphism in association with 
tophaceous gout was reported in a Taiwanese study in 
2008.20 Interestingly, a higher percentage of positive 
family history was observed in the tophaceous 
compared to non-tophaceous group (41.8% vs. 
32.2%) in our study, although analysis had shown no 
significant association. The same result was observed 
in the study by Ma et al.6

This is the first study involving the participation 
of 20 primary care clinics in Selangor, the most 
populous state in Malaysia with a population of 
6.57 million.21 Hence, these data could represent 
the real-world data gout status in an urbanized city 
or region, in a developing country such as Malaysia. 
A prevalence study would be beneficial to investigate 
gout epidemiology, including the socioeconomic 
burden of gout.

One limitation of this study is that the data 
collected was based on medical records and patients’ 
recollections, and prone to recall bias. We also did 
not investigate alcohol as a variable because three-
quarters of patients in our study were of Malay 
ethnicity, which is predominantly Muslim, who 
may not reveal their alcohol intake willingly. Lastly, 
37.8% of data on the baseline creatinine level was 
missing, which may have affected the result of the 
current chronic kidney disease status. We did not 
report on smoking history because of missing data, 
and we believe the reason was that many patients 
were not forthcoming with their smoking history.

C O N C LU S I O N
Longer gout duration, higher baseline sUA, and 
younger age at symptom onset are predictors of 
tophaceous gout in this study. We would like to stress 
the importance of starting patients on urate-lowering 
therapy early with a treat-to-target approach to 

reduce the duration of hyperuricemia state that may 
potentially lead to tophi formation. Although there 
are no differences in the comorbidities between 
the tophaceous and non-tophaceous groups, the 
prevalence of these co-morbidities in our patients 
was higher compared to the general population, 
therefore CV risk factors screening should be 
emphasized and managed accordingly.

Disclosure
The authors declared no conflicts of interest. No funding was 
received for this study.

Acknowledgments
We would like to thank the Director General of Ministry of 
Health Malaysia for allowing us to publish this article. We 
appreciate the effort made by the following doctors from the 
primary care clinics and Jabatan Kesihatan Negeri Selangor in 
the state of Selangor who participated in this study: Dr. Noor 
Azlina Nam, Dr. Dalyana Hamid, Dr. Rosnah Mat Isa, Dr. 
Zienna Zufida Zainol Rashid, Dr. Chang Li Cheng, Dr. Lee 
Yeow Siong, Dr. Noorul Amilin Sulaiman, Dr. Azrina Mahmud, 
Dr. Zamzurina Asmuee, Dr. Jemah Sajari, Dr. Cimmeran Kaur 
Sindhu Jaggit Singh, Dr. Nor Fadilah Othman, Dr. Hamidah 
Amin Abdul Latip, Dr. Ng Wei Leik, Dr. Noraini Jali, Dr. Khairi 
Mohd Noor, Dr. Azlina Siddik, Dr. Tan Sing Yee, Dr. Salbiah 
Mohamed Isa, Dr. Siti Nur Fathiah Abdul Raman, and Dr. Siti 
Sara Yaacob.

r efer ences
1.	 Dalbeth N, Merriman TR, Stamp LK. Gout. Lancet 

2016;388(10055):2039-2052.
2.	 Safiri S, Kolahi AA, Cross M, Carson-Chahhoud K, Hoy 

D, Almasi-Hashiani A, et al. Prevalence, incidence, and 
years lived with disability due to gout and its attributable 
risk factors for 195 countries and territories 1990-2017: 
a systematic analysis of the global burden of disease study 
2017. Arthritis Rheumatol 2020 Nov;72(11):1916-1927. 

3.	 Ragab G, Elshahaly M, Bardin T. Gout: an old disease in 
new perspective - A review. J Adv Res 2017 Sep;8(5):495-
511. 

4.	 FitzGerald JD, Dalbeth N, Mikuls T, Brignardello-
Petersen R, Guyatt G, Abeles AM, et al. 2020 American 
College of Rheumatology guideline for the management 
of gout. Arthritis Care & Research 2020 Jun;72(6):744-
760.

5.	 Richette P, Doherty M, Pascual E, Barskova V, Becce 
F, Castañeda-Sanabria J, et al. 2016 updated EULAR 
evidence-based recommendations for the management of 
gout. Ann Rheum Dis 2017 Jan;76(1):29-42. 

6.	 Ma L, Sun R, Jia Z, Zou Y, Xin Y, Cheng X, et al. Clinical 
characteristics associated with subcutaneous tophi 
formation in Chinese gout patients: a retrospective study. 
Clin Rheumatol 2018 May;37(5):1359-1365. 

7.	 Khanna P, Tafesse E, Baumgartner S, Walker A, 
Morlock R. Comparing the burden of illness of patients 
with tophaceous and non-tophaceous gout in France, 
Germany, Italy, Spain, UK, and USA. American College 
of Rheumatology/ Association of Rheumatology Health 
Professionals (ACR/ARHP) Annual Meeting ; 2016 
November 11-16; Washington, D.C.

8.	 World economic situation and prospects. United Nations: 
New York. 2020 [cited 2020 January 16]. Available from: 
https://www.un.org/development/desa/dpad/wp-
content/uploads/sites/45/WESP2020_FullReport.pdf.



S ya n g  P y n g  G a n ,  et  a l .

9.	 Zhang B, Fang W, Zeng X, Zhang Y, Ma Y, Sheng F, et 
al. Clinical characteristics of early-and late-onset gout: a 
cross-sectional observational study from a Chinese gout 
clinic. Medicine 2016 Nov;95(47):e5425.

10.	 Dalbeth N, House ME, Horne A, Taylor WJ. Reduced 
creatinine clearance is associated with early development 
of subcutaneous tophi in people with gout. BMC 
Musculoskelet Disord 2013 Dec;14(1):363. 

11.	 Forbess LJ, Fields TR. The broad spectrum of urate crystal 
deposition: unusual presentations of gouty tophi. Semin 
Arthritis Rheum 2012 Oct;42(2):146-154. 

12.	 Gancheva RN, Kundurdjiev AI, Ivanova MG, Kundurzhiev 
TG, Rashkov RK, Kolarov ZG. Ultrasonographic 
measurement of carotid artery resistive index and diastolic 
function of the heart in gout patients. Rheumatol Int 2015 
Aug;35(8):1369-1375. 

13.	 Statista. Prevalence of obesity in ASEAN region in 2019, 
by country: Statista; 2021 [cited 2021 March 29]. Available 
from: https://www.statista.com/statistics/1179519/
asean-obesity-prevalence-by-country/.

14.	 Saeedi P, Petersohn I, Salpea P, Malanda B, Karuranga S, 
Unwin N, et al. Global and regional diabetes prevalence 
estimates for 2019 and projections for 2030 and 2045: 
Results from the International Diabetes Federation 
Diabetes Atlas. Diabetes Research and Clinical Practice 
2019 Nov 1;157:107843.

15.	 Mohammed Nawi A, Mohammad Z, Jetly K, Abd 
Razak MA, Ramli NS, Wan Ibadullah WA, et al. The 
prevalence and risk factors of hypertension among 

the urban population in Southeast Asian countries: a 
systematic review and meta-analysis. Int J Hypertens 2021 
Feb;2021:6657003. 

16.	 National Institutes of Health. Ministry of Health 
Malaysia. National Health and Morbidity Survey 2019. 
Non-communicable diseases, healthcare demand, and 
health literacy. 2019 [cited 2020 May 20]. Available from: 
https://iku.gov.my/images/IKU/Document/REPORT/
NHMS2019/NHMS2019Infographic.pdf.

17.	 Stamp LK, Chapman PT, Barclay ML, Horne A, 
Frampton C, Tan P, et al. A randomised controlled trial 
of the efficacy and safety of allopurinol dose escalation 
to achieve target serum urate in people with gout. Ann 
Rheum Dis 2017 Sep;76(9):1522-1528. 

18.	 Singh JA, Gaffo A. Gout epidemiology and comorbidities. 
Semin Arthritis Rheum 2020 Jun;50(3S):S11-S16. 

19.	 Stamp LK, Chapman PT. Gout and its comorbidities: 
implications for therapy. Rheumatology (Oxford) 2013 
Jan;52(1):34-44. 

20.	 Chang SJ, Chen CJ, Tsai FC, Lai HM, Tsai PC, Tsai 
MH, et al. Associations between gout tophus and 
polymorphisms 869T/C and -509C/T in transforming 
growth factor beta1 gene. Rheumatology (Oxford) 2008 
May;47(5):617-621. 

21.	 Statista. Population numbers in Malaysia as of first 
quarter of 2020, by state: Statista; 2020 [cited 2020 
October 23]. Available from: https://www.statista.com/
statistics/1040670/malaysia-population-distribution-by-
state.


